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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 
1.17(e), was filed in this apphcation after final rejection. Since this application is eligible for continued 
examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been timely paid, the finality 
of the previous Office action has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed 
on 13 July 2007 has been entered. 

Status of the Claims 

2. This action is in response to papers filed 13 July 2007 in which claims 1 and 7 were amended, no 
claims were canceled, and no new claims were added. All of the amendments have been thoroughly 
reviewed and entered. 

The previous rejections under 35 U.S.C. 102(b) and 35 U.S.C. 103(a) not reiterated below are 
withdrawn in view of the amendments. Applicant's arguments have been thoroughly reviewed and are 
addressed following the rejections. 

Claims 1-9 are under prosecution. 

Interview Summary 

3. The Remarks filed 13 July 2007 are incomplete because no summary of the telephonic interview 
of 25 July 2006 with John Lee is provided. 

4. For the response to this Office Action to be complete. Applicant is REQUIRED to include the 
substance of the interview. Failure to comply with this requirement will be considered nonresponsive . 
See MPEP § 713.04. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 
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6. Claims 1-9 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. 

Claims 1-6 are indefinite in claim 1, which recites "a diameter substantially the same" in line 8 of 
the claim. The specification does not recite any limiting definition of the metes and bounds of 
"substantially the same." Thus, it is unclear what amount of difference between the diameter of the 
cylindrical portion of aperture and the diameter of the macro-cyclic ring is encompassed by the limitation 
"substantially the same." 

Claim Rejections - 35 USC § 102 

7. ' The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 

the rejections under this section made in this Office action: 

I 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Claims 7-8 are rejected under 35 U.S.C. 102(b) as being anticipated by Branton et al (PCT 
International Publication Number WO 00/079257 Al, published 28 December 2000. 

Regarding claim 7, Branton et al teach an apparatus. In a single exemplary embodiment, Branton 
et al teach a substrate in the form of a membrane having one or more apertures formed therein (page 4, 
lines 22-30). Each aperture has a tapered portion with a top diameter.greater than a bottom diameter and 
wherein in each aperture, the tapered portion transitions into a cylindrical portion having a diameter 
equal to said bottom diameter of said tapered portion; namely, Figure 3E shows the claimed aperture 
structure. Branton et al further teach crosslinkers attached to an inner wall of said at least one aperture; 
namely, chemical crosslinkers are bound to the aperture (page 38, lines 24-30). Branton et al also teach 
chemical functional groups in the form of polymerases attached to the substrate at or near one end of the 
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cylindrical portion of the aperture (page 38, lines 24-30). Polymerases are proteins, which comprise 
chemical functional groups. 

Regarding claim 8, Branton et al teach apparatus of clams 7, wherein the substrate is glass (page 
4, lines 19-25). 

Claim Rejections ' 35 use § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth.in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the marmer in which the invention was made. 

10. Claims 1-5 are rejected under 35 U.S,C. 103(a) as being unpatentable over Branton et al (PCX 
International Publication Number WO 00/079257 Al, published 28 December 2000) in view of Hoger (J. 
Polymer Sci. Part A; Poly. Chem,, vol. 37, pp.2685-2698 (1999)). 

Regarding claims 1 and 3, Branton et al teach an apparatus. In a single exemplary embodiment, 
Branton et al teach a substrate in the form of a membrane having one or more apertures formed therein 
(page 4, lines 22-30). Each aperture has a tapered portion with a top diameter greater than a bottom 
diameter and wherein in each aperture, the tapered portion transitions into a cylindrical portion having a 
diameter equal to said bottom diameter of said tapered portion; namely, Figure 3E shows the claimed 
aperture structure. Branton et al further teach crosslinkers attached to an inner wall of said at least one 
aperture; namely, chemical crosslinkers are bound to the aperlxire (page 38, lines 24-30). 

Branton et al teach catalysts in the form of polymerases attached to the substrate at or near one 
end of the cylindrical portion of the aperture (page 38, lines 24-30) and apertures having constraining 
diameters of about 2 nm (page 6, lines 20-30). 
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Page 7 of the instant specification also teaches aperture diameters of 2 nm as an embodiment of 
the instantly claimed diameters. In addition. Figure 8 of the instant specification shows macro-cycle 54, 
which comprises six phenyl groups connected by six ethynyl groups as an embodiment of the instantly 
claimed macro-cycle. Thus, a macro-cycle having six phenyl groups connected by six ethynyl groups 
would have a diameter "substantially the same" as an aperture diameter or 2 nm. Thus, the claim has 
been given the broadest reasonable interpretation consistent with the teachings of the specification 
regarding substantially the same diameters as the tapered portion (In re Hyatt, 211 F.3dl367, 1372, 54 
USPQ2d 1664, 1667 (Fed. Cir. 2000) (see MPEP 2111 [R-1]). 

Branton et al do not teach an attached macro cyclic ring having a diameter substantially the same 
as the diameter of the cylindrical portion (i.ie., claim 1) and having a rigid phenylethynyl backbone (i.e., 
claim 3). Thus, Branton et al teach a base apparatus that differs from the instantly claimed apparatus 
because Branton et al do not teach a macro cyclic ring having a rigid phenylethynyl backbone. 

However, Hoger teaches macro-cyclic rings (i.e., claim 1) comprising rigid phenylethynyl 
backbones (i.e., claim 3; Abstract) attached to solid supports (Scheme 4). Hoger also teaches cyclic 
compound 9 of Scheme 3, which comprises six phenyl groups connected by six ethynyl groups. Hoger 
also teaches the macro-cycles have the added benefit that they are host molecules that recognize guest 
molecules by precise complementarity (page 2687, column 2, lines 19-25). Thus, Hoger teaches the known 
technique of using macro-cyclic rings (i.e., claim 1) comprising rigid phenylethynyl backbones (i.e., claim 
3) immobilized on solid surfaces. 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
invention was claimed to have modified the apparatus as taught by Branton etal with the macro-cyclic 
ring as taught by Hoger et al with a reasonable expectation of success. The modification would result in 
the immobilization of a macro-cyclic ring (i.e., claim 1) comprising a rigid phenylethynyl backbone (i.e., 
claim 3) at the aperture. The diameter of the macro-cycle would be substantially the same as the diameter 
of the cylindrical portion of the aperture because the diameter of the ring of Hoger is substantially the 
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same as the diameter of the ring exemplified by molecule 54 of the instant specification, as well as 
substantially the same as the diameter of the cylindrical portion of the aperture because the apertures of 
Branton et al are the same (i.e., about 2 nm) as the aperture diameters on page 7 of the instant 
specification. The ordinary artisan would have been motivated to make such a modification because said 
modification would have resulted an apparatus having host molecules therein that recognize guest 
molecules by precise complementarity as explicitly taught by Hoger et al (page 2687, column 2, lines 19- 
25). In addition, it would have been obvious to the ordinary artisan that the known technique of using 
the macro-cycles of Hoger could have been applied to the apparatus of Branton et al with predictable 
results because the macro-cycles of Hoger are predictably attached to and used on solid surfaces. 

Regarding claim 2, the apparatus of claim 1 is discussed above. Branton et al also teach the 
substrate is glass (page 4, lines 19-25). 

Regarding claim 4, the apparatus of claim 1 is discussed above. Hoger et al also teach the 
attachment of biological or chemical probes to the macro-cyclic ring; namely, guest molecules are bound 
to said macro-cyclic rings, which as the added advantage of allowing binding of additional guest 
members so that chiemical reactions can be induced between the guests (page 2687, last 10 lines). 

Thus, Hoger teaches the known technique of using the attachment of biological or chemical 
probes to the macro-cyclic ring, 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the apparatus as taught by Branton et al in view of Hoger 
with the attachment of biological or cheinical probes to the macro-cyclic ring of Hoger with a reasonable 
expectation of success. The ordinary artisan would have been motivated to make the modification 
because said modification would have resulted in as apparatus having the added advantage of binding of 
additional guest members so that chemical reactions can be induced between the guests as explicitly 
taught by Hoger (page 2687, last 10 lines). In addition, it would have been obvious to the ordinary 
artisan that the known technique of using the attachment of biological or chemical probes to the macro- 
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cyclic ring as taught by Hoger could have been applied to the apparatus of Branton et al in view of Hoger 
with predictable results because the technique predictably result in macro-cycles attached to probe 
molecules. 

Regarding claim 5, the apparatus of claim 4 is discussed above. Branton et al also teach the 
biological probe comprises a single strand sequence of DNA; namely^ nucleic acids are bound to the 
molecules (i.e., polymerase catalysts) attached to the aperture (page 30, lines 5-15). 

11, Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Branton et al (PCT 
International Publication Number WO 00/079257 Al, published 28 December 2000) in view of Hoger (J. 
Polymer Sci. Part A; Poly. Chem., vol. 37, pp.2685-2698 (1999)) as applied to claim 1 above, and further in 
view of Go et al (U.S. Patent No 5,04,820, issued 14 April 1992). 

Regarding claim 6, the apparatus of claim 1 is discussed above in Section 10. 

Branton et al also teach Figure 5A, which shows a substrate comprising dielectric layer 50, silicon 
wafer 130, a layer of siUcon nitride 134, conductive layer 46 (pages 19 and 24), and an additional layer of 
silicon oxide (i.e., silicon dioxide; page 19, lines 19-25). The dielectric layer is also silicon nitride (page 
25). Thus, Branton et al in view of Hoger teach an apparatus that differs from the instantly claimed 
apparatus in that Branton et al and Hoger. do not teach the conductive layer is silicon. 

However, Go et al teach silicon has the added advantage of having a relatively high electrical 
conductivity and heat dissipation (column 3, lines 40-60). Thus, Go et al teach the known technique of 
using silicon as a conductor. 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the apparatus comprising a multilayered substrate as 
taught by Branton et al in view of Hoger with the silicon conductor of Go et al with a reasonable 
expectation of success. The ordinary artisan would have been motivated to make the modification 
because said modification would have resulted in an apparatus having the added advantage of having a 
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conductor layer having relatively high electrical conductivity and heat dissipation as explicitly taught by 
Go et al (column 3,lines 40-60). In addition, it would have been obvious to the ordinary artisan that the 
known technique of using the silicon conductor of Go et al could have been applied to the apparatus of 
Branton et al in view of Hoger with predictable results because the silicon predictably results in a 
conductive element. . 

12. Claims 7 and 9 rejected under 35 U.S.C. 103(a) as being unpatentable over Branton et al (PCT 
International Publication Number WO 00/079257 Al, published 28 December 2000) in view of Go et al 
(U.S. Patent No 5,04,820, issued 14 April 1992). 

Regarding claim 9, Branton et al teach the apparatus of claim 7. In a single exemplary 
embodiment, Branton et al teach a substrate in the form of a membrane having one or more apertures 
formed therein (page 4, lines 22-30). Each aperture has a tapered portion with a top diameter greater than 
a bottom diameter and wherein in each aperture, the tapered portion transitions into a cylindrical portion 
having a diameter equal to said bottom diameter of said tapered portion; namely. Figure 3E shows the 
claimed aperture structure. Branton et al further teach crosslinkers attached to an inner wall of said at 
least one aperture; namely, chemical crosslinkers are bound to the aperture (page 38, lines 24-30). Branton 
et al also teach chemical functional groups in the form of polymerases attached to the substrate at or near 
one end of the cylindrical portion of the aperture (page 38, lines 24-30). Polymerases are proteins, which 
comprise chemical functional groups. 

Branton et al also teach Figure 5A, which shows a substrate comprising dielectric layer 50, silicon 
wafer 130, a layer of silicon nitride 134, conductive layer 46 (pages 19 and 24), and an additional layer of 
silicon oxide (i.e., silicon dioxide; page 19, lines 19-25). The dielectric layer is also silicon nitride (page 
25). Thus, Branton et al teach an apparatus that differs from the instantly claimed apparatus in that 
Branton et al do not teach the conductive layer is silicon. 



Application/ Control Number: 10/677,395 Page 9 

Art Unit: 1634 

However, Go et al teach silicon has the added advantage of having a relatively high electrical 
conductivity and heat dissipation (column 3, lines 40-60). Thus, Go et al teach the known technique of 
using silicon as a conductor. 

It would therefore have been obvious to a person of ordinary skill in the art at the tune the 
claimed invention was made to have modified the apparatus comprising a multilayered substrate as 
taught by Branton et al with the sihcon conductor of Go et al with a reasonable expectation of success. 
The ordinary artisan would have been motivated to make the modification because said modification 
would have resulted in an apparatus having the added advantage of having a conductor layer having 
relatively high electrical conductivity and heat dissipation as explicitly taught by Go et al (column 3,lines 
40-60). In addition, it would have been obvious to the ordinary artisan that the known technique of using 
the silicon conductor of Go et al could have been applied to the apparatus of Branton et al with 
predictable results because the silicon predictably results in a conductive element. 



Response to Arguments 

13. Applicant's arguments with respect to the previous rejections of the claims have been considered 
but are moot in view of the new ground(s) of rejection. 

Conclusion 

14. No claim is allowed. 

15. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Robert T. Crow whose telephone number is (571) 272-1113. The examiner can 
normally be reached on Monday through Friday from 8:00 am to 4:30 pin. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor. Ram 
Shukia can be reached on (571) 272-0735. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questioi« on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 



/ Jehanne Sitton/ Robert T. Crow 

Primary Examiner Examiner 
9/19/2007 Art Unit 1634 




